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PRELIMINARY AND SHORT REPORTS
CUTANEOUS SIDE EFFECTS OF ACTH, CORTISONE AND
PREGNENOLONE THERAPY*
MATTHEW J. BRTJNNER, M.D., J. MURRAY RIDDELL, JR., M.D. AND WILLIAM II. BEST, M.D.
With the introduction of ACTH, cortisone and similar steroids, two developments of
clermatologic interest soon became apparent. First, skin conditions previously resistant to
therapy were shown to be at least temporarily improved by the administration of one or
another of these new substances. Most important among the diseases in the group were
lupus erythematosus, pemphigus, dermatomyositis and e"foliative dermatitis. Second,
some cutaneous side effects of treatment became evident. Early reports (1) mention the
occasional development of the "moon-face" characteristic of Cushing's disease, hirsutism,
pigmentation, and acne in patients treated for long periods with large doses of ACTH or
cortisone. Our own data, comprising 105 cases, confirms these findings (see Table).
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Cutaneous reactions with 14 or more days of therapy
ACTH
Cortisone
ACTH and Cor-
tisone
Pregnenolone
41
15
12
11
26
6
7
1
19
3
7
0
17
4
4
0
11
2
6
0
7
0
4
0
1
0
0
1
Totals
Percent
79 40
51
29
37
25
32
19
24
11
14
2
2
Cutaneous Reactions with less than 14 days of therapy
ACTH
Cortisone
24
2
2
1
0
0
0
1
1
0
1
0
1
0
Totals
Percent
26 3
12
0
0
1
4
1
4
1
4
1
4
No noteworthy cutaneous side effects were observed in patients treated for periods under
two weeks with either ACTH or cortisone. Dosage ranged from 50 to 100 mg. daily for
ACTH, 50 to 200 mg. daily for cortisone, and 100 to 150 mg. daily for pregnenolone. The
youngest patient treated was 18 months of age, with all age levels represented up to 85
years. Hyperpigmentation (Fig. 1), occurring in 29 patients, was the most common side
effect. Darkening of the skin developed most frequently on the face and neck at the sites
of moles and the areola of the nipple. In two patients pigmented spots developed on the
buccal mucosa. Acne was seen in 26 patients, often beginning as a fine papular eruption
on the neck, and in well cstablished cases manifest as a widespread papulopustular erup-
* From the Department of Dermatology and the Department of Medicine, Uni-
versity of Illinois College of Medicine.
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t Pregnenolone was given orally.
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tion with numerous comedones on the face, neck, shoulders, back, chest and arms. Hyper-
trichosis was seen in 11 women and 1 pre-adoleseent boy and, with one exception, was
confined to patients treated with ACTH alone, or ACTH with cortisone. Seborrheic der-
matitis was noted in 3 patients, and in several others a clinical impression of increased
oiliness of the skin was obtained. Although the number of patients treated with cortisone
is not large enough for reliable comparison, it seemed that androgenic cutaneous side
effects were less frequent in these than in the ACTH-treated group. It is known that ACTH
stimulates the adrenal cortex, with the eventual production of several steroids with signifi-
FIGURE 1
cant androgenic effects. The main effect of cortisone is on glucose metabolism, electro-
lyte and water balance, although it has some androgenic action. Underdosage with corti-
sone may have also been a factor in producing a lower incidence of reactions, since cases
treated early in the series were given relatively small quantities of the hormone. The
total number of reactions of all types with both ACTH and cortisone may actually be
considerably higher than represented, due to initially inadequate information on the re-
actions to be looked for. One of the most marked skin reactions to these agents was noted
in the following case.
Report of Case
M. K. H., a 24 year old housewife, was admitted to the University of Illinois Research
and Educational Hospital on May 24, 1950, with a history of intermittent pain, stiffness
and swelling of the fingers, wrists, elbows, shoulders and knees, for the previous four
months. She had gradually become weak, lost weight, had fever to 101° and been confined
to bed for about two months prior to admission. As a child she had scarlet fever, pneu-
monia, streptococcic throat infections, and a chronic draining ear infection.
ti  , l rs, ac , chest and ar s. yper-
c
.  f t  st arked skin reactions to these agents was noted
0   i
EFFECTS OF ACTH, CORTISONE AND PREGNENOLENE THERAPY 207
On admission, the patient's temperature was normal, weight 81 pounds (normal 104),
and blood pressure 100/68. There was tenderness, limitation of motion and deformity of
the finger, knuclde, elbow, knee and ankle joints. The submaxillary, submandibular, an-
terior and posterior cervical, and axillary lymph nodes were slightly enlarged. Urinalysis
gave normal findings. Hemoglobin was 14 grams/100 cc.; erythrocytes 4,670,000; leukocytes
8,750 with 71% polymorphonuclears, 4% monocytes, 23% lymphocytes, 2% eosinophils.
The corrected sedimentation rate was 42. Bone marrow study showed no abnormality.
Sputum cultures revealed Candida albicans, and many hemolytic streptococci were
found on throat culture. Roentgen ray studies showed cardiac enlargement with a con-
figuration consistent with rheumatic heart disease. There was decalcification of joints,
narrowing of joint spaces and periarticular swelling, compatible with the clinical diagnosis
of multiple rheumatoid arthritis.
FIGURE 2 (a)
The patient was placed on a high protein, high caloric diet and ACTH (Wilson) was
started, 20 mg. three times daily by intramuscular injection. After 22 days, a low salt diet
was given because of the development of edema. After 28 days, the ACTH was reduced to
10 mg. three times daily, and after 35 days to 5 mg. three times daily. The patient was
discharged on this schedule on July 25, 1950.
Improvement in joint manifestations was noted after 24 hours on ACTH. After two weeks
of therapy, a Cushing's syndrome developed with fluid retention, hypertension to 154/100,
acne of the face, upper arms, and back, a moon-shaped face, and increased pigmentation of
freckles. The absolute eosinophil counts were 170 before ACTH and remained near 0 during
therapy. The urinary 17-ketosteroids increased from 8 mg. per 24 hours on the first day to
14.5 on the second day, 21.5 on the third day, and remained at high levels throughout the
period of treatment, finally reaching 82.5 mg. on the 27th day.
The patient was seen in the Dermatology Clinic of the University of Illinois Research
and Educational Hospital on August 11, 1950, because of the persistence of her acne. At
that time there were numerous small, red-brown papules, some cornedones and pustules,
diffusely scattered over the face, shoulders, upper arms, and back (Fig. 2-a, 2-b). Cutaneous
punch biopsies were taken from two lesions on the back (Fig. 3).
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FIGURE 2 (b)
FIGuRE 3
DISCUSSION
Although earlier workers had propounded a variety of theories as to the cause of acne
vulgaris and of seborrheic dermatitis, there is now a good deal of evidence pointing to the
role of androgenic hormones as among the causative factors. The development of these
cutaneous manifestations in patients treated with ACTH and cortisone, both of which are
known to have androgenic effects, offer further confirmation of the importance of hormonal
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factors. The stimulatory effect of androgen on the sebaceous glands was clearly demon-
strated by Rony and Zakon, as well as inhibition of their function by estrogen (2). Hyper-
plasia of sebaceous glands in biopsy specimens of scalp skin was noted after testosterone
administration, while atrophy followed female sex hormone therapy. Perhaps based partly
on this work, estrogenic therapy of acne is now enjoying some popularity. It may then be
that acne vulgaris, of which the basic lesion is the comedo, is the result of changes in the
sebum following an androgenic stimulation of the sebaceous gland, in such a manner that
the altered sebum hardens more readily and is capable of plugging the follicular orifice.
It is less likely that the effect is quantitative only, since excessive oiliness may exist with-
out acne. Biopsy study of an acneform papule in the case reported revealed a typical
comedo with inspissated sebum filling the follicle, arising after ACTH therapy (Fig. 3).
No specific hyperkeratosis of the follicular orifice was noted. In seborrheic dermatitis the
role of androgenic hormone is a little less obvious. Barber (3) has reported good results in
seborrheic dermatitis with estrogen, the antagonist of androgenic hormone. In an extensive
study of the effects of male hormone administration in castrates, Hamilton (4) found that
dandruff was absent in eunuchs but developed after they were given testosterone. At the
same time there was an increase in the previously subnormal level of sebaceous secretion on
the scalp. Since one of the present concepts of seborrheic dermatitis is that the condition
represents a low-grade bacterial infection in sebaceous glandbearing areas, one may then
postulate that a quantitative or qualitative alteration in the sebum is to be found in pa-
tients with this disease, resulting from an excessive androgenic effect. The altered sebum
may support the growth of certain organisms, which, in turn produce the inflammation.
In this connection, Benham (5) has shown that pityrosporum ovale requires fatty acids for
its growth in artificial media, and Pollack (6) has reported that a diphtheroid isolated from
the skin requires oleic acid and cannot be grown in fat-free media. In a recent investigation
of cutaneous bacterial flora, Evans and his co-workers (7) found diphtheroids (P. acnes)
localized specificially in sebaceous secretion, and that cultures from areas lacking sebaceous
glands showed relatively few organisms of this type. A study is now in progress to deter-
mine whether adult sebum has growth-stimulating properties, not shared by sebum ob-
tained from pre-pubertal children, when tested against organisms isolated from seborrheic
skins.
SUMMARY
Of 105 patients treated with ACTH, cortisone and pregnenolone, cutaneous side effects
indicating androgenic stimulation of cutaneous structures developed in a substantial
proportion of the cases. A case report of an unusually severe reaction is presented. The
findings may be construed as confirming the causative importance of steroid hormones,
endogenously produced, in acne vulgaris and seborrheic dermatitis.
Records of patients treated with ACTH and cortisone were made available through the
cooperation of the following staff members:
1. Dr. F. E. Senear, Department of Dermatology, University of Illinois.
2. Dr. Robert W. Keeton, Department of Medicine, University of Illinois.
3. Dr. Max Samter, Department of Medicine, University of Illinois.
4. Dr. Edwin N. Irons, Department of Medicine (Rush), University of Illinois.5. Dr. Samuel G. Taylor III, Department of Medicine (Rush), University of Illinois.
6. Dr. Henry 0. Poncher, Department of Pediatrics, University of Illinois.
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